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147. Properties of a saturated complex of two phases. We shall now show how the thermo dynamical properties of a complex of two phases of the same substance considered as a whole can be expressed in terms of those of the substance in the separate phases.
Let M be the total mass of the complex, X and M — X the masses of the portions in the two phases respectively, and let these phases be called by way of distinction the first and second phase. 2T
If we put -jr. = x, then x and 1 — x will be defined to- be the masses of the two phases in a unit mass of the complex, although this is of course a mere convention unless the whole mass of the complex is unity, because the complex is not homogeneous like a mixture of gases but the two phases are quite distinct and separate.
In the same way if V, U, S are the whole volume,  energy and
entropy, we may define -^> ~^> -^ as the volume, energy, and entropy of unit mass of the complex, these we. denote by v, w, s, while we use accented letters (V, uf, s!) (V', un, s") to denote the volume, energy, and entropy per unit mass in the first and second phases respectively. It will be convenient in understanding what follows to suppose that the mass of the complex is actually equal to unity, though this is not necessary.
In the first place we notice that the complex like a simple system admits of two independent variations.
(1) The temperature may be varied without altering the masses x, 1 — x of the components. In this case the corresponding variation of pressure is determined by the condition of saturation
f r — f u \P — \p
which we shall denote for convenience by the equation (244)
(2) The composition of the complex may be altered by the transformation of a quantity dx or A# of matter from the second to the first phase — or vice versa, — the temperature, and consequently the pressure remaining constant. The volume, energy and entropy will in general be altered, and heat will be absorbed or given out. If AA# is the quantity of heat absorbed in the transformation of A#, whether this quantity be small or finite, I will be the latent heat of transformation from the second to the first phase (Chap. I § 15).
The state of the complex is thus defined by the two independent variables T and x, and the difference from an ordinary simple system is that the equation G(p, T) =* 0 takes the place of a relation between the three quantities p, v} T.
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